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a way that not many English words will brook, and 
certainly not a word of such wide meaning and acceptance 
as this. In the same way the book-names of the Stone- 
Curlew—Thickknee, Norfolk Plover, and the rest, to the 
number of half a dozen—are gravely printed as if they 
were ^provincial”; and here we may remark that Mr. 
Swainson applies (p. 200) the Arabic name of this species 
“ Karrawan” (as he prints it) to its namesake the Long¬ 
billed Curlew or Whaup, which must be wholly unknown 
to most of the descendants of Ishmael. 

We very much regret that we have to express ourselves 
in such terms of this book. We doubt not that the author 
has done the best that in him lies, and we are especially 
sorry to find from his preface that the delay in its appear¬ 
ance (for it had been long looked for) is due to his ill 
health. It is on this last account that we are indisposed 
to drive home many charges of carelessness which might 
easily be established, and we part from him trusting 
that in another edition he may have the opportunity of 
justifying his selection by these two learned Societies for 
the duties that we strongly suspect he must already regret 
having undertaken ; but to do this he should acquire 
some knowledge of the ways and looks of birds, and learn 
the rudiments of etymology. 


RECENT WORKS ON THE THE OR Y OF 
DETERMINANTS. 

Primeiros Princifiios da. Theoria dos Determinantes. Por 
J. A. Albuquerque. (Porto, 1884.) 

Die Determinanlen in genetischer Behandhmg. Von 
Adolf Sickenberger. (Miinchen, 1885.) 

Vorlestmgen iiber Invariantentheorie. Bd. I. Deter- 
minanien. Von Paul Gordan. (Leipzig, 1885.) 
Elemente der Theorie der Determinanten. Von Paul 
Mansion. 2te vermehrte Auflage. (Leipzig, 1886.) 

An Elementary Treatise on the Theory of Determinants. 

By Paul H. Hanus. (Boston, 1886.) 

Beitrage zur Theorie der Determinanten. Von Wilhelm 
Schrader. (Halle, 1887.) 

HREE of these works are introductory text-books of 
from fifty to eighty pages, and may consequently 
be dismissed in a few lines. The first is a skilfully 
arranged and well-written manual, furnished with suitable 
exercises, and ought to be found exceedingly serviceable 
in the secondary schools of Portugal. That by Prof. 
Mansion, of Ghent, has already been referred to in 
Nature; the fact that it is now in the fourth French 
edition and second German edition is sufficient proof of its 
value. The third, by Gymnasial-Professor Sickenberger, 
is the largest and yet the most elementary, having been 
intended (not very wisely, we are disposed to think) for 
pupils very imperfectly prepared in algebra. Twelve 
pages, including a collection of thirty exercises, are 
devoted to determinants of the second order, thirty-eight 
pages to those of the third order, and the remaining thirty 
pages to determinants in general, the whole being pre¬ 
pared with endless pains and mush preceptorial skill. 
Introductory works of this kind have for a number of 
years been appearing in Germany at the rate of 1.3.... 
per annum : in England we have not had one since 1875. 


Our insular way of doing things, however, is so different 
from that of the Germans that it may be fairly questioned 
whether we are any the worse for the deficiency. It 
would certainly be very erroneous to conclude that the 
advance of the theory of determinants in the two 
countries during the period referred to has shown the 
same marked contrast. 

Gordan’s “ Vorlesungen” is a book on the lines of 
Salmon’s “ Modern Higher Algebra.” The theory of 
determinants is consequently not taken up in its entirety, 
the design having been to give the main propositions 
regarding general determinants and to include the dis¬ 
cussion of only those special forms which are connected 
with the chief subject of the work—to give, in fact, such 
a knowledge of determinants as would enable the student 
to prosecute investigation in the theory of invariants. It 
is nevertheless a very full exposition—much fuller than 
Salmon’s, and much more methodical. The section on 
Permutation and Substitution should be carefully noted : 
although in essence it dates from the time of Cauchy, it 
will be none the less fresh to many readers. 

“ Beitrage ” is rather a misnomer for the remaining 
German work on our list. The book is nothing more nor 
less than an ordinary, or very ordinary, text-book, contain¬ 
ing three chapters, the first on determinants in general, the 
second on the adjugate determinant, and the third on 
determinants of special form. The author attaches con¬ 
siderable importance to a new notation which he intro¬ 
duces and uses throughout, and to various new theorems 
which he enunciates and proves ; indeed, the title-page 
bears the intimation, “ Neue Satze und eine neueBezeich- 
nung.” The said new notation is obtained by placing 
the lengthy but excellent umbral notation— 

I L 2, 3, I 
I L 2, 3, ....,« | 

atop of another notation, which is itself none too compact, 
viz. D(a. ^), the outcome being 

i, .. n 

.. 

It is a littie hard to see that this piling of Pelion on 
Ossa results in “ grossere Einfachheit.” As for the new 
theorems, we are satisfied that the author will change his 
mind in regard to them as his range of reading widens. 
All the results on pp. 98-111, for example, are perfectly 
well known in England and America : indeed, the whole 
of them which concern alternants of the third order are 
included in a single theorem of Prof. Woolsey Johnson’s. 
None the less credit, however, is due to the author for 
the work he has done ; and we trust that, having exa¬ 
mined the literature of his subject, he will continue his 
investigations and attain a more enduring success. 

The new American text-book stands out in marked 
contrast with the preceding. First of all, it is a book ot 
good outward appearance ; paper, printing, and binding 
being unexceptionable. In the second place, the author 
makes no pretensions to originality: in his preface he 
enumerates a few manuals, English and Continental, to 
which he is indebted, and frankly states that he has used 
them all freely. Some of them, we should say, he has 
used more freely than others, but, on the whole, with 
good judgment, and in such a way as to show that he 
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possesses an independent grasp of the subject. The only 
notable instance of lack of insight is in the section on 
continuants, where two pages (pp. 179, 180) are uninten¬ 
tionally devoted to proving the theorem— 
mA _ A 
mB B’ 

this very theorem itself being employed in the proof. Mr. 
Hanus will doubtless yet come to see that the book in 
which this originally appeared requires to be perused in a 
spirit of scepticism rather than of faith. We may note 
also that the identity (5) on p. 37 is exactly the same as 
(3) on the preceding page, that the footnote on p. 196 is 
misleading, and that the investigations referred to on 
p. 199 might with advantage have been further drawn 
upon. These latter, however, are small points which can 
beattended to in the second edition. The book, on the 
whole, is trustworthy, and well adapted for College use. 
On this account, and as being the first American text-book 
on the subject, it deserves a cordial welcome both in 
America and in Britain. Thomas Muir. 


OUR BOOK SHELF. 

The A B C of Modern Photography. 22nd Edition. 
(London : The London Stereoscopic and Photographic 
Company, 1887.) 

Although this is called a new edition, it is really a new 
book, having been reconstructed and much new matter 
added. Those who are about to begin photography cannot 
do better than study and carry out the instructions which 
are here clearly stated. The book is divided into two 
parts. 

In Part L the beginner is taken through the whole pro¬ 
cess—exposing, developing, printing, &c.—and this is 
followed by tables of weights and measures. 

Part II. contains good accounts of all the advanced 
parts of the art, such as re-touching, portraiture, &c., 
together with chapters on photo-micrography, instant¬ 
aneous photography. One of the latest developments 
of photography is shown in the “detective book 
camera,” which has the appearance of an octavo book 
of a thickness corresponding to about 200 pages. The 
new method of taking negatives on paper is fully described. 
Lastly, under the headings of “ New Apparatus and 
Processes,” Rayment’s patent tripod top is mentioned, 
which allows the camera to be pointed in any direction, 
and also the patent photographic Gladstone bag, which 
is fitted up so as to contain a complete photographic 
outfit. We must not omit to say that the book is fully 
illustrated, the frontispiece being a photo-mezzotype taken 
by a pupil of the Stereoscopic Company. 

Newcastle-upon-Tyne Public Libraries. Supplementary 
Catalogue of Books added to the Lending Department. 
(London: G. Norman and Son, 1887.) 

In this supplement the compiler has given nearly as 
much space to 10,000 volumes as was occupied by twice 
that number in the catalogue published in 1880 (see 
Nature, vol, xxiii. p. 262). Most of the works have been 
published since 1880, but some earlier books have also 
been added. The rapid accumulation of knowledge makes 
it extremely difficult to provide adequate references to the 
subjects of pamphlets and of articles in treatises and 
serial publications. The compiler has, however, recog¬ 
nized the importance of this part of his work, and the 
results of the labour he has devoted to it will be of real 
service to students who may have occasion to consult the 
supplementary catalogue. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under¬ 
take to return, or to correspond with the writers of, 
rejected manuscripts. No notice is taken of anonymous 
communications. 

[ The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so great that it is impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts, j 

Thought without Words. 

I do not see that Prof. Max Muller’s theory of the inseparability 
of thought from language, whether true or erroneous, has any 
important bearing on the origin of man, whether by evolution or 
otherwise. It is a question at all events to be studied by itself, 
and to be tested by such experiments as we can make by intro¬ 
spection, or by such facts as can be ascertained by outward 
observation. 

My own opinion is strongly in favour of the conclusion urged 
by Mr. F. Galton. It seems to me quite certain that we can 
and do constantly think of things without thinking of any sound, 
or word, as designating them. Language seems to me to be 
necessary to the progress of thought, but not at all necessary to 
the mere act of thinking. It is a product of thought; an ex¬ 
pression of it ; a vehicle for the communication of it; a 
channel for the conveyance of it; and an embodiment 
which is essential to its growth and continuity. But it 
seems to me to be altogether erroneous to represent it as any 
inseparable part of cogitation. Monkeys and dogs are without 
true thought not because they are speechless; but they are 
speechless because they have no abstract ideas, and no true 
reasoning powers. In parrots the power of mere articulation 
exists sometimes in wonderful perfection. But parrots are no 
cleverer than many other birds which have no such power. 

Man’s vocal organs are correlated with his brain. Both are 
equally mysterious because they are co-operative, and yet separ¬ 
able, parts of one “plan.” Argyll. 

Argyll Lodge, Kensington, May 12. 


Having much of the same experience as Mr. Galton, I never¬ 
theless prefer dealing with a larger group of facts. I have often 
referred to the mutes of the seraglio at Constantinople, who 
cannot be charged with thinking in words. They have their own 
sign conversation among themselves, and which has no necessary 
reference to words. Even the names of individuals are suppressed 
among themselves, though they sometimes use lip reading to an 
outsider to make him understand a name. Anyone having a 
knowledge of sign language is aware that it is independent of 
words. The tenses of verbs, &c., are supplied by gestures. 

The mutes are not deficient in intelligence. They take a great 
interest in politics, and have the earliest news. It is true this is 
obtained by hearing, though they are supposed to be deaf-mutes, 
but among themselves everything is transmitted by signs. 

Hyde Clarke. 

32 St. George’s Square, S.W., May 12. 


I THINK that all who are engaged in mechanical work and 
planning will fully indorse what Mr. Francis Galton says as to 
thought being unaccompanied by words in the mental pro¬ 
cesses gone through. Having been all my life since school-days 
engaged in the practice of architecture and civil engineering, I 
can assure Prof. Max Muller that designing and invention are 
done entirely by mental pictures. It is, I find, the same with 
original geological thought—words are only an incumbrance. 
For the conveyance and accumulation of knowledge some sort 
of symbols are required, but it appears to me that spoken lan¬ 
guage or w'ritten words are not absolutely necessary, as other 
means of representing ideas could be contrived. In fact, words 
are in many cases so cumbersome that other methods have been 
devised for imparting knowledge. In mechanics the graphic 
method, for instance. T. Mellard Reade. 

On reading Mr. Gabon’s letter, I cannot help asking how 
Prof. Max Muller would account for early processes of thought 
in a deaf-mute : does he deny them? S. F. M. Q. 
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